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Honourable Loxv WARDE N, 


ASSISTANTS. 


DOVER HAR BOU 5 


T HE "Rant of Joſeph Nickalk, ys (mate in u Obedience to an 


Order received at Walmer Caſcle, September 2, 177 5) on the faid Harbour, 
together with a General Plan of the ſame, and of ſuch other Works as appears to 


me the moſt proper; for rendering it a complete artificial Harbour. 


On which Plan, conformable to ſaid Order, are pointed out the particular 


Works already done, and thoſe now in Hand. Viz. a Wall was ordered to be made 


in the Outward Harbour, from A to B; but as the Timber Work had failed from 
C to D, I was inſtructed fir to compleat chat Length, which is now done. The 
Timber Work from B to E in the Croſs Wall, being ina vety bad * 1 received 
Orders to proceed next wa that, and this alſo is now nearly finiſhed, 


Ys the End that, the-Motives for the additional Works laid down eu the Phe, 


and that the Obſervations which 1 have made in the courſe' of my Employment 
under the Honourable "A may be the better underſtood, it may be proper 52 
Nate” 
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181 
ſtate, that from Accounts thereof, collected by Mr. Hammond, of Dover, (with the 
realfing of which fie was f5 oBilging ar to fivour me) it appears; tar the Stturtton 
of Dover Harbour, has from very diſtant Periods of Time, been conſidered as a 


very great National Objee, as neceflary for the Ihtercourſe of the Pacquets between 
England and France, and as a Reception for the ſmall Ships of the Royal Navy, 


: * for Safety and Rspuiring, and for Trading, Veſſels at age; > and that inithe 
courſe of many Ages, prodigious Sums of Money have from time to time been 
expended upon it, in Endeavours to keep it open, and render it a commodious 


Harbour; but that after all theſe repeated Expentes and Endeavours, it ſtill labours 


under ſuch OG + as in a — 1 CO) renders unſucceſsful all that 


It appears likewiſe from the above Accounts, that the Entry has been in different 


Places, and that in every Situation, the Mouth has many Times been entirely ſhut 


up by the Beach, which has always happened from the ſame Cauſe: ja, the xaſt 
Quantity thereof that is driven along Coaſt-ways by $outh-Weſterly Winds; and 


as the Harbour is fituate in a Natural Bay, in which the Beach is leſs impelled by 


the Winds, than on the open Coaſt, and being there in a State of Reſt, the Mouths 
were filled with Beach, in all the former Situations, in common with the whole 
Bay. And it alſo appears that the Changes of the Mouths has happened from the | 
Water, peut up by the Beach, making its Way through the. fame | in i diffrent 


Places, at different Times. 


- 


| The . Mouth having EOS in the cours of many Ages, fuch 


various Changes, it appears from the above Accounts, that the firſt notable Step 


taken to remedy the Evil, was, by running out two Piers South- Eaſt, many bun- 
dred Feet from the Bottom of the Bay, as repreſented i in the Plan by the bold 


| dotted Lines. Aſter this great and expenſive Work, the Bars ſtill formed to fuck 


Size, that it often happened, that there was not more than four or five Feet Water : 
over Ns and nene a total r N at OO Water 1 n 


5 F „ 
+, 


| r 


© (marked P on the Plan) called the Pent, for ſtoring vp the Tide and River Waters, 


na 


1 1 
and in that Work Sluices were provided for the Purpoſe of letting go in full Current, 


the Waters ſo retained, for ſcouring away the Bars, when formed at the Mouth of 
the Piers. 


The Means were ſtill inadequate to the preventing or removing the Bars which 


ſtill formed, and oft Times remained till a Change of Wind removed them; and : 


as the Pent was not made deep enough for the Reception of Ships; therefore, when 
the Tides were ebbed out, the Veſſels were all left aground; This Evil, and the 
Inſufficiency of the Water Pent up for doing the Buſineſs, led, after many Years, to 


the next Work, which was that of forming a Baſon (marked B on the Plan) for 


Ships to ride in afloat, and increaſing the Quantity of Tide and River Water to be 


pent up, for the Purpoſe of removing the Bars. This Baſon was formed below 
the Pent, by means of the Croſs Wall, in which is an opening of about thirty- 


eight Feet wide, furniſhed with a Pair of ſtrong Gates pointing to Landward, for 
the Purpoſe of retaining the Water, and of lettin 8 Veſſels i into and out of the Ba- 


ſion at high Water, and with Sluices for letting off the Water contained 3 in the Pent | 


and Baſon, for the Purpoſe of removing the Bars. 


After all theſe expenſive Attempts, the Bars ſtill formed, and were ſuperior to 
the Means provided to prevent or remove them, except at or near the Top of 
| Spring Tides, and as the Evil ſtill remained, other Means were : wanted, and fought 
| after ; and the next Method perſued. was that of a Turn Water, as it is called, 
which was a Floor made upon the Bed of the outward Harbour, pointing from the 
Eaſt, towards the Head of the Weſt Pier, as repreſented by two dotted Parallel 
1 in that Direction; and in it Paſts and Boards were applyed as a Means of 
pening up the Water, by contracting its Paſſage, and thereby throwing it more 
forcibly againſt a particular Part of the Bar, to cut a Paſſage through it, and by 
diſuniting its Parts to make it remove the eaſier; this, with the aforementioned 
Works, have been the Proviſions made for keeping clear the Harbour; but after 
all the Evil ſtill continues. 


* the Situation being f ſuch, that a 225 Harbour. Hi muſt be of Are 


ble Value to the Nato it ſtill led to other Purſuits; and the next Method re- 
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Mabe was that of erecting Jertics along the Coaſt, to ls Weſtward of he 
Harbour; by Means of which it was imagined that the Quantity of Beach that would 
then reach the Harbour's Mouth, would be much leſs than before ; and this ap- 
pears to have been pointed out by the Effect that was obſerved to ariſe from large 
Quantities of Chalk, that had fallen from the very high Cliffs, and formed great 
; ProjeQtions, or Promontories, into the Sea; which, during their Continuance, (ſome 
of which laſted for many Years) the Hathour's Mouth was not annoyed by fo 
many nor ſo large Bars, as when they did not ſubſiſt ; it was likewiſe obſerved, 


that the Effect was immediately after the Falls happened, and that the Bars began 


to increaſe in Size and Number, in Proportion as the Sea waſhed away thoſe acci- 
dental Jetties ; this had happened repeatedly, and it was judged that their Effect 
was in Proportion to their Size and Diſtance ; and as theſe Falls were accidental, 
and their Continuance uncertain, it was determined to apply artificial ones, which 
would be more permanent. The largeſt of theſe was called Cheeſman's Head, as 
marked on the Plan; this Work, as is atteſted by many, produced a fimilar Effect 
with the weicht ones; for While it remained entire, the Bars were neither fo 
numerous nor ſo large, as when there were neither this nor the accidental ones; 
and that the running the Water for ſcouring them away, had much better Effect in 
Keeping open the Mouth of the Harbour, than when neither kind ſubüiſted- This 
Head having deen Built with Timber, had fuffered much by Time, and was nearly 
deſtroyed ; when my Employment began at Dover, and it being ſtated to the 
Honourable Board, that for want of it being entire, the Harbour was much annoyed 
by Bars, on which received Orders for erecting it with Stone, which has been 
done ſome Time; and 1 am certain, that the Bars are neither fo numerous, nor ſo 
karge as while it was in that ruinous State; from which I infer, that was it totally 
away, the Harbour's Mouth would in ſtrong South Weſterly Winds, be nearly con- 
ſantly ſo Rogped, e Tn it oy for Veſſels N e Sr or Seven Feer 
. Water. 3 ng -. 0 : = 2 
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Notwithſtanding the above-ſtated expenſive Efforts towards a Remedy, "the Evit 
ſtill continues in ſo great a Degree, that ſhould a Veſſel go out, or come into the 
_ Bafon, two Days after the Top of Spring Tides, as the Water in the Baſon muſt 
| eee that Tide, and Sly the Water in the Pent alfo ; 
e 05 8 


1 7 1. 


that if a Bar ſhould form the next Day, and the forming Wind continue till the 
next Springs, the Harbour muſt be bared till that Time; except the ſmall River 
that comes in at the upper End of the Pent, ſhould fill the ſame, and the Baſon, 
ſufficiently to remove the Bars, when let go in the uſual Manner; but by the inju- 
dicious Conſtruction of the Foundations, and other Parts, ſo much Water leaks 
away, that the Stream in ſhort Waters, ſcarcely produces more than once or twice 
between Spring and Spring, a ſufficient Quantity for that Buſineſß; and in Spring 

Tides, when the Pent, Baſon, and River Water have been all let go, with the 
Turn- Water ſet, (which is uſing them all with their fulleſt Power) 1 have ſeen 
two or three ſucceſſive Runnings of the Sluices, that could not make a good Har- 

bour, as tis called, that is, not fully remove the Bar, . it was not one of 
the . Se I 


As the Remedy for this Evil is, as I apprehend, the grand Object that has been | 
bo long ſought for, and as nothing hath been done, por that has eome to my Knows 
ledge; any Propoſition made, which in my humble Opinion would effectunlly prevent 
/ the Bars forming; or, if by extreme Winds, any ſhould form, that would then 
effe&tually remove them the next Tide, either in Spring or Neap; I ſhall align 
my Reaſons for that Opinion, and then proceed to nnn and * 1 
bn anſwer effectually the deſired End. 


3 Harbour in One Thouſand Seven Hyn-- 
dred and Eighteen, adviſes carrying the Weſt Pier Head One Hundred and Fifty . 
or Two Hundred Feet further into the Sea, without extending the Eaſt Head: this 5 
would certainly have been productive of lodging the larger Bar in the Eddy that . 
the Projection would have occafioned, and no Boundaries being provided to the 
Beach on the North Eaſt, the Effekt of running the Back. Water for removing the ® 
Bar, would certainly have been leſs than when bounded by the two Piers for that 
Reaſon, I diſagree with the Propofition. | He likewiſe recommends Jetties, as an 
— Rs to which J n F TIES 
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Mr. Smedton, in his Report in One Thouſand Seven Hundred and Sixty-nine, re- 
commended an Extenſion of the Weſt Pier Head, about ſixty Feet farther into the 
Sea, to be done of a particular Figure, for projecting farther into deep Water that 
Beach which might happen to be drove againſt its ſoutherly Face. It appears to 
me, that ſo far as Figure and Direction are neceſſury in the Caſe, that he has deter- 
mined on the moſt eligible, and I have applied it to my Weſt Head, but differ from 

him, reſpecting the projecting one Head ſo much, and the other not any, for Rea- 
ſons before given. He likewiſe adviſes the not repairing of Cheeſman's Head, and 
ſays, that while this was doing, the good Effects thereof to the Harbour was ex- 
perienced; but being now in a State of Decay, the Beach it formerly retained is 
coming down, adviſes the Diſcontinuance thereof, as not tending to the immediate 
Relief of the Harbour; but as that Head had then been erected near fifty Years, 
and it is allowed, that during the Time it was entire, the Bars were fewer, and of 
| leſs Size, than while it was in a State of Decay, and that the Increaſe of Bars kept 
| Pace with its ſhortening by Decay. Theſe being Facts, I am led to differ with him 
in Opinion in this alſo. The next Thing recommended by him was, a haſtier Piſ- 
charge of the Back Water, thereby to produce a ſuperior Effect to what is now 
done at Neap Tides, for removing Bars; to which I difſent, being of Opinion, that 
no Mode whateyer of diſcharging it at thoſe Times, can remove the Bars, ure 
„ ti nnn. it | 


| Shen Wee har for 3 attended this Har- 
hour; and the Diſappointments its Patrons have met with, and the various Methods 
already praiſed, -as well as thoſe propoſed, which, if executed, could only tend to a 
partial Iniptovenient, ſhall beg Leave to obſerve, that it in to me clear, that were 
as many more Methods .o be applied. at as immenſe an Expence as has alteady | 
been incurred, and that could the Harbour, by this Means, at all Times be kept 
entirely clear from Bar, that then, except a much greater Depth of Water were to 
be obtained, it would not anſwer the Expence as a national, but only as a partial Ob- 
jest i and as the Neceſſity: of a Harbour, on the Coaſt, between the River Thames and 
Portſmouth, to which Ships could at all Times find Acceſs, and when in, conſtantly 
ride afloat, and that in a more particular Senſe in the Vicinity of the Downs, has at 
all Times been, and is univerſally acknowledged and wiſhed for, both for the Safety 


and 
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and repairing of the Royal Navy and Trading Ships at large, as well for the Import- 


ance of ſuch in a French War, both for King's Ships and Cruiſers: it is needleſs for 


me to ſay any more thereon, but only to obſerve, that Dover Harbour, under its 


preſent general Diſpoſition, cannot be made ſuch,” except for ſmall Veſſels, there 
being not more than ten Feet and a Half of Water, over the Cell of the Croſs 
Wall, into the Baſon at Neap Tides; and as Storms and contrary Winds do as fre- 
quently happen at Neaps, as at Spring Tides, I therefore cannot eſtimate any Har- 
bour, but, by its acceptable Depth of Water, and Clearneſs of is Mouth at Neap, 
or very few Tides before and after. x 1 


Shall now proceed to explain the Conſtruction and Uſe of the preſent Harbour, 
in which P is the Sheet of Water, called the Pent, whoſe Boundaries at Spring 


Tides, are deſcribed by the crooked dotted Line, between P and. A, and the Wall 
2t, and Buildings extending therefrom, up to the three Gun Battery, which 


from its Narrowneſs at the upper End, its Declivity both Lengthways and Sideways, 
and from the Works at 16, which let in the Tide Water, being laid ſo much 


higher than thoſe in the Croſs Wall, and indeed, but about fix Feet lower than 


the Top of a Neap Tide, that it, with the Baſon B, as I find by an actual Meaſure- 
ment, contains at Neap Tides, for the Purpoſe of ſcowering away Bars, only Forty- 
ſeven thouſand one hundred and fixty- four Tons of Water, and could the whole | 
Contents be let go inſtantly, the Dimenſions of the outward Harbour and Baſon 
is ſo great, that they would not be covered two Feet and a Half deep, which muſt 


appear at firſt Sight, under any Mode of diſcharging them, to be inadequate to 


the Purpoſe of removing Bars at N eap Tides; therefore, ſhould a Bar then form, 


it muſt remain, and the Harbour be blocked up, either, till the Wind or the next | 


Spring Tides become the Means of removing it, the latter of which we will ſuppoſe 
is now arrived, and the Pent and Baſon Water ſhut in, and retained till low Water, 
and that the Turn-water is ſet, in order to apply the Back-water with its fulleſt 


Power. As the Quantity of the Back- water in that State amounts to no more than 


One hundred forty- two thouſand and thirty-three Tons, ſhould the beſt Method of 


conſtruQing Gates for a baſty Diſcharge of the ſame be applied; and thereby the 


Water let go in the quickeſt Manner poſlible, the Surface of the Baſon and outward 


do Harbour being fuch, that the Water would not riſe to an effe@tive ating Head : 


85 qd will be near one and a Half fuperior to the preſent Power at Spring Tides, 


t 


ef bour Feet, it muſt appear to be very inſoffciemt for the Purpoſe, and that for 


the following Reaſon, having been ſeen, as before obſerved, by the preſent Means of 


letting go that Quantity of Water at Spring Tides, that aſter two or three ſucceſſire 
| Runnings of the Sluices, a good Harbour, as it is called, has not been made, viz. the 
Bar not entirely removed, although it was not one of the largeſt Size; It is therefore 
certain, that no Means whatever of diſcharging the Neap Tides Water, that can 


be obtained by the preſent Conſtruction of the Harbour, can effect the Buſineſs of 
removing Bars, and that ſome other Conſtruction is therefore wanted, to prevent, 


if poſſible, and to remove with Certainty, ſuch as may happen. Shall therefore 
proceed to explain the general Plan, hoping to point out the Poſſibility of prevent- 


ing, and the Certainty of immediately removing them, ſhould any then form. 


2 $44. Fo 
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Ae and Mouth cir frow' Beat. 


"© us tas been obſerved, is the Sheet of Water, called the Pent, to which it is 


propoſed to add the Part A, which together will amount to ſeventeen Acres, and a8 
: the loweſt Part of the Preſent © one is four Feet and a Half higher than the Cell of 
the Croſs Wall of the preſeat Baſon B, by which at Neap Tides no Veſſels can get 


Into it, and at Springs none but of very ſmall Draft, which reduces its Uſe to 


- the ſimple Purpoſe of a Reſervoir for ; ſcomering con jointly with the Baſons Water. 
| 'Tis | propoſed that. the Whole ſhould be ſunk to four F cet below the Level of the 


| Crofs Wall Cell, and that by Means of the Lock 13 (to be uſed for paſſing 


Ships into and out of the Pent, as Barges aſs on Navigations) the Water ſhould 
be kept it he Pent to four Feet higher than Spring Tides, for the Purpoſe of 


| riding lage Ships, and Tetaining Water for ſcowering away Bars ; ; tis likewiſe 
| propoſed t to keep the Water in the preſet Baſon B, and the Royal Baſon R, to 


the lame Height a8 in the Pent, and i in the defigned Baſon D, to the Height of 
Spring Tides only. For, the following Purpoſe, ſuppoſe a Bar to form at Neap 
Tides, then the, Contents of Baſon P only will be applied for remoying the ſame, and 
the Power thereof will be near four Times > greater t than the preſent at ſuch Tides, 


L883 
befides the more effectual Means of ufing it. We will now ſuppoſe it to be dead 
Neap, or the loweſt Tides, and that the Water has been run, and the Bar not ef- 
fectually removed, but that tis neceſſary to repeat the Operation the next low 


Water, as the Baſon D. will by ſuch Tide only take in ten Feet and a. Half of 


Water, therefore the Quantity of five Feet and a Half, needful to make it a Spring 
Tide, muſt be drawn from the Pent P, the preſent Baſon B, and the Royal Baſon 
R, out of what they contain more than the Height of a Spring Tide, and by 
this Means the Baſon D may at each Tide be ſupplied with à Spring Tides Water 
through a whole Set of Tides, from Neaps to Springs, and Springs to Neaps ;, 
this Means of making Spring, ariſes from the Quantity contained in thoſe three, 
Reſervoirs, the Pent; preſent and Royal Baſons being. filled by the Rivers Water 


to that Height, when their Aſſiſtance to the Baſon D is not wanted, and at tha 


ſame Time that the Baſon is doing the Bufineſs of removing Bars; tis to be ob- 
ſerved, that beſides the Quantity of Water contained in Baſon D at Spring Tide- 
Height being much more than the Pent, and Baſon at preſent contains at Spring 
Tide, that the preſent outward Harbour is near twice as large as the propoſed 


one, that therefore the ſame Quantity of Water, let go by the ſame Means, muſt 


produce a much greater Effect: we will now. conſider the | Application al * 
Water by a more effective PO 


By ſuppoſing that a Bar hes formed, and that the Water contained in "the 
Baſon D, ſhould be drawn for the firſt Running, and being ſupplied, aſter with” 
a Spring Tides Water, by the Means above · ſtated, and chat it paſſes through the 
Conduits marked x, x, in the propoſed Piers o, a, with ſuch Velocity, that Ten 
Thouſand Ton paſs in a Minute, which they will be capable of diſcharging, the 
Velocity being multiplied into the Quantity, the Power thereof muſt be confi» | 
dered as almoſt immenſe, compared with the preſeat Mode of diſcharging he 
Water; and as this Method will have the following Means peculiar to itſelf, for 

the Purpoſe of removing Bars, viz. by directing the Force of the Water from End do 


| End of the ſaid Bars, and thereby diſperfing thera. Suppoſe the Harbour's Mouth 
barred up quite acroſs, and that the Sluices in the Weſt Pier ſhould run Five Thouſand 


Tons, or any needful Quantity, per Minute, to make, and that it has made a Breach in 


| the North Eaſt End of the Bar, then, from the Dire gion in which whe Water goes | 


to the Bar, it muſt appear Self-evident at firſt View, that if the Sluices be = drawn, © 
a | | 4 


/ % 


4 


f h 1 2 1 ; , 
28 to let an equal Quantity of Water el. through the Conduits i in the Eaſt Head, 
with that which is running through the Weſt Head, the Direction of both, or 


Tren Thouſand Tons of Water per Minute would be brought to the Middle 


of the Bar, and that the Action of the Water upon or againſt the Bar may be 
varied in Proportion to che Quantities that are running throvgh each of the Piers, 
and thereby the Whole of the Bar ſcowefed away from End to End, without the 
Affiſtance of a Turn-water, aid i in 4 much more effeQual Manner than by any | 
Means now in Uſe for ſuch Purpoſes. Tis preſumed, that what has been ſtated 
muſt amount to'a Proof, that the Water provided, and the Application thereof 
obtainable by the general Plan, muſt be a Means of a clear uninterrupted Mouth 
to the Harbour: ſhall therefore now proceed to conſider the Means of keeping 
clear the Whole of the outward Harbour, as being an Object of vaſt Importance; 
_u ſeldom much ee to in * ConſtruRion of theſe Kind of Works. | 

We will now 3 a conſiderable Quantity of 12 may by ſome parti 
Chler et” of Wind, be brought into the outward Harbout, and confider how far 4 
"Remedy to ſuch an Evil is to be obtained by tlie general Plan, admitting a Bank ot 
| Beach to be lodged alongſide of the Weſt Pier, then by running the Water through 
de Gates of the Lock 3, and its Side Wall, it muſt inevitably be cleared away ; 
and ſhould fuch Bank be formed on the other Side, then, by running through the 
Lock 2, and its Wall, the Bank muſt be removed in like Manner ; and ſhovld 
dne form in the Middle, or any other Part, it wuſt, by running the Water through 


EE tlie Head Wall, be drove away 3 but ſuppoſing that theſe Operations ſhould only 


diſlodge the Beach from thoſe- Places, and carry it towards the Mouth, in that Caſe, 


555 | fix Hand four hundred and forty two Tons of Water, be inſufficient for clear- 


ing the Whole, then the Contents of the Pent P, Baſon B, and Royal Baſon R, or 


| any Part may be applied, amounting in the Whole to upwards of Eight hundred 
thouſand Tons, whence it is demonſtrable that an unbatred Mouth, and dla 
UG Thr may be obtained by the Means laid down in » the General Plan. 5 


ue will bor conſider the Conſtrufion of the General Plan for obeaining a 
5 Fw ad x Mean kom of preventing Bar In the 
AY * a 0 805 l 3 Section 


ſhould the Spring Tides Contents of the Baſon D, amounting to One hundred bl 1 


E 
section, the dotted Line 3. repreſents the Height of the loweſt Part of 8 

ſent Pent, being about four Feet and an half higher than the dotted Line 3 2, 
which repreſents the Cell of the Croſs Wall of the preſent Baſon, below which I 

. ſeen Spring Tides Ebb near fix Feet, that i is down to the Water Line at V; 
two Feet and an _ below which, or eight Feet and an half lower than the 
dotted Line 2, it is propoſed to lay the Cells of the Head Wall (fo marked on 
the Plan) and of the Locks 2 and 3. on the Plan, and all the Paſſages into 
the Baſon D, and Royal Baſon R, by which nineteen Feet Water at Neap Tides, 

and twenty- fout Feet and an half at Springs, will be obfained into all thoſe Works: 
but as to this ĩt may be objected, that laying the Foundation ſo low might be very 
expeniſive, if not itn ptaBticable;"to | which T anſwer, that to ſome hundred F Feet of 
Quay, y, already done from C to E on tlie Plan, the Foundation is laid near eight 
Feet lower than that of the preſent Works, : a5 repreſented by the Wall 1, on the 
8 Section, and it was found, that if needful, the Foundation might have been laid 


many Feet lower, withou t müch increaſing the Expence attending f the fame; this 1 
did, thinking” chat ſomb Tine of other, the Harbour might de improved, and 
| judging i it my Duty i in that Einployment, | toad t to \giound my Judgment in Matters, 
of ſo great Inip6ftance, on meer Opinion; i it may likewiſe | be | urged againſt laing 
the New Works ſo low, that if Bars Mould form at Nea eap Ties, that the Water. 
let go to remove thietm, will be reſiſted very — by the extra, h of 15 
ſtanding Water; to which anſwer; that the bar | Power of running Water 
refiſted by ſtagnant, in ſuch Ratio to their ede and Depeks, x that in this C 2 
the Quantity and Mode of Application being — as the Power of removing the N 
Bars will be increafed- Next, my R — for extending t the Piers 0,0, ſo much as | 
two hundred and fifty Feet further into the Sea, than the preſent, are, firſt, to ob-- 
tain for Ships entering the Port, 2 fafficient run, before they arrive at the. Head 
Wall, to the deſigned Bison D; and * 1 , That the. Shore being much 4 > 5 
levellet,” anifth&Curretitfeſs, near the prefent Heads, than it it i two hy d and Ds 5 


_— unte 6 al] and as all ter IT heavier than Wwer AJ 


8 


| Pry ts the Intent nike of this Projection, i is not t ich t retain. 5 er g F 


3 RD SK 6 


Quantity of Belch, her? by any f particular Figure, to ſhoot. ir dots deeper Water, 
oleh goa the Entry, but by's carrying the Heads fo nigh 25 Verge of much 


mn 5 3 deepen 
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deeper Water, to get nearly or entirgly clear of it, by. forcing. it. into * deeper 
and ſtronger Current, as ay, be. ſeen on the Section, where, 8 is ſuppoſed to re- 
ä preſent the Cells of the propoſed Works,, and P. the additional Projection of the 
Piers, and V the Verge or Termination; of the ſhallow Water, and D tho haſty 
deſcent or deepening of the ſame, into which the Beach being by any Means 


thrown, I apprehend 1 he Formation of Bars muſt be . and that they can 


by no Means whatever happen jo future. 


- 
12 
* 6 


mY 3 
8 . 
tt in fome former Part of 0 this an 8 that the repairing of Chee/- 
was Head, had the Effect intended i. in leſſening the -Size and Number of Bars, 
mall | now obſerve that the dotted Lines at the North End of that Work on the 
Plan, repreſents the Timber Work .thereof | which ſtill remains, and that the 


Space between that and te. 15 is the Stone Work done under my Direction, 


; ſome Vears fince, from which the Effect before ſtated. was found to ariſe, and am 
certain that the Effect was found inſtzatly, and Rill continues, although it has been 


charged with Beach for Years, From 1 to 2 is a Length that has been in Con- 
templation to be added, akbough the Piers ſhould, not be extended; and ſhould 
the Gener al "Plan be executed, then, from 2 to 3 is propoſed as an additional 
Leng, to keep Pace with the Extenſion of the Piers ; and there is another im- 


Portatit and uſeful BA, that is known to ariſe from that Head, which is, that 
5 Sküps eee for the Harbour | under certain Winds, find an Eddy, or Slack of 


2 
2 * 228% 43 


1 1t and the Weſt Pier, 1 which enables them to bring up, and there-; 


Tide; 


| by make the Harbour muck better and ſafer ; and it is well remembered that ſoon 


after the Repair was s done, EY or r more Veſſels Ne known t to be ſaved thereby.. 
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esel to be the Duty of Military Sha to po every Part tot 
vr” me An 82 91 
a Wölk as tenable : as 'pottidle, fo it, is che Duty « of Civil Engineers to provide for 


* * : Kee 


keeping Wa? 2 — Part of a Harbour, by fome other Part; for otherwiſe either 


2 


tiid Intention! is = obtained, or A conbiderable runnin g Expence entailed on the 

Works, 4s Has ; been experienced 7 Dover; for according | to Records, from One 

thovfind ſeven bundred and 'rwenry-ſeven, to, One thouſand ſeven hundred and 
#y=tirs, as much Mud was taken out of the Baſon and Pent, as made room for 


7 A A 4 
maar thoultnd Tos. of Water, at an Expence not much leſs than Two thouſand | 
{3007 1 af] 14 ly ein 9 ned of; «- | 
7 | : 4 | . Pounds; 7 
n | | 
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15 } 
pounds; and it is certain that their preſent State is ſuch, that to clean them both 
well, would coſt many Thouſands, there being no Proviſion made for clearing the 
Pent, but by Carts and Barrows; nor indeed, but- a very injudicious one for 
cleaning the Baſon; for the Water let go from the Pent, only clears a harrow 
Channel down to the Croſs Wall : attending. to theſe Evils, have provided that 
each Part ſhall want cleaning as little as poſſible, and that when needful, ecah 
Department ſhall cleanſe the other; and to prevent the Evil that would ariſe” 
by conſtantly receiving into the Pent, the Waters of the River, which coming” 
from the Chalk Hills, North of Dover, bring down, after haſty Rains, great 
Quantities of Silt, which would ſubſide ſoon after the Water ſhould become ſtag⸗ 
nant, and thereby haſtily riſe the Bed of the Pent, (as it now does) it is propoſed - 
at. ſuch Times to conduct it by the Channel 17, leading from the Mill to 
the Duct 18, and by Means of the curved Duct 12, into the Conduits in 
e Eaſt Pier, and ſo to Sea, and in its clean State to go into the different Depart- 
ments. We will now ſuppoſe, although every Precaution ſhould have been taken 
to the contrary, that the Pent P now wants cleaning, for doing of which tlie 
Baſon B is emptied, and the Baſon D and R are both kept full; then the Water 
is brought from D through the Sluices 19, on the South Ext” side and 1 
the End of the Pent; and from R is brought through the Sluices 27, and 


the ſeowering Water, with the Sediment, from the End and Sides, paſſes through — 


the Sluices 14 and 16, into the empty Baſon B, and par through the 
Dock 11, and to Sea by the Duct 12. Thus the Pent may be I con 
RELA ie en, . 
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The Ran being Fall and the Baſon D empty, the Royal Nas R to be 
cleanſed in the following Manner; the Pents Water is let through the siuiceß L 
| 21, and conveyed by Channel 22 to the Stuices 23, into the Baſon? R. i, 
the Lock 8 being open; the Sediment and Water päſſes through this 
- fame, and the Baſon D to Sea, and the preſent Baſon B is cleined by the" - 
Sluices 14 and 1 and from the pointed Gates of the Lock 133 and "the 
Baſon D is cleanſed by the Waters of the Baſon R, - through the Sluicesin ' 
the pointed Gates in the Lcok 8, and of Basen! B, through! the Sluices 6 d 
7 in the Croſs Wall, and. the Water öf the Pent through the Duct 16; "thug" 
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6 
it appears, that 2 certain, aud the leaſt expenſive Method is provided for 


keeping the Whole clean; and as no Doubt can ariſe, bot that there will be 
Times in cach Vear, chat the Harbour will have hut 10 Satin it,” . will 


6 


3 i 6 ol pans el lu, 
ier been dee that 'tis propa to make the Ben of te te 


the ſame Depth; and that the, Sluices-7' in the Croſs Wall, are laid be- 


tween three and four Feet lower than the ſame, with this View, that all the $65” 
agent! in the Baſon B,ſhould. paſs through thoſe, and not interrupt the ſhutting of” 
the great Gates 5, as it does now. and that as a Proviſion, if at any Time this“ 
general: Plan ſpould be carried itito Execution, then the pteſent Baſon B 


might ka act three oc four Feet lower, leaving a Ridge all round in the Front of- 5 


the Quays and Whartß. which would be a Means of ſuch Ships as might happen 


tobe init, not grounding ſo hard, when the Water is drawn from it, down to 4 


+ at 


Spring Tide's Water, as a atone pr? Tides in Baſon ne Purpoſe” 
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ed out « Means. to obtaia ba its eapacious and er 


Harbour, at Dover, cal now proceed to explain che Uſe of each Patt for the Re· 


ception of 8hips, as it muſt appear clear at firſt Sight, that every Baſon Harbour 
that is unprovided with 2 Lock or. Locks, muſt; every Time d Veſſel iel ben 


ſmall) paſſes in or out, level the Water in the Baſon with that at Sea, and there- 


fore; if a, eſſe] makes ſuch a a Harhoyr afi6t the Tide his ebbb&uny, though VE | 


lirge, the muſt eicher ground ll cha next Tide, or the Water in the Baſbn be. 
drawn. down, Which. is ſearce. praftiaible; bit if it was, ir-might injure many 
Veſſels within, by grounding ; andeif Ships get into ſuch Harbour at Spring Tides, 1 
either the Water muſt be Jowered\in; hes Baden oodformble us the $68, or they 


muſt lye till the next Springs; and upon the Wholey.'tis ah anpaddonable Negle& 
in any Engineer in not debgning: Locks, for the Paſſage df Ships-or-othet Veſſels 


y 


into and out of the Baſon at all. Times, when, they can have AKeceſs thereto? l 
Vun me the 3 Feet above @ © 


. 


; 


% 


1 
Spring Tide, for Purpoſes before · mentioned, except Baſon D, and that to be only 
Spring Tide full; then, as has been obſerved, there would be twenty-four Feet 
and a Half i itt it and the Royal Baſon R, and twenty Feet in B and P, and that a 
ſixty Gun Man of War is arrived at the Lock 3, and a large Merchantman ; 
at the Lock 2, and that tis a Spring Tide which has ebbed one Foot, that each 
goes into the Lock, and the Tail pointed Gates are ſhut ; they then paſs as Barges 
on a Navigation, by drawing the Sluices at Head, and filling the Chamber of the 
Lock to a Level with the Water in Baſon D; the King's Ship wants ſome Re- 
pairs or cleaning ; ſhe paſſes through D, and by Means of the Lock 8, ſhe riſes 
into the Baſon R, whoſe Water is four Feet higher than D, and five Feet 
higher than the Sea. She paſs through Baſon R into otte of the Docks 9; the 
Gate of which is then ſhut, and by this Time the Tide muſt be ebbed more than 
done Foot; ſhe will therefore be laid dry in the Dock in which the is, by the 
Ebb of Tide, that 1 is in about four or five Hours, by Means of the Drain 10, 
| which communicates with the Conduits in the Weſt Pier; and was a Ship in each 
of the Docks 9, they would be both dry at the ſame Time, by the ſame 
Drain, it communicating with them both, and atiy Number being in the Royal 
Baſon R, they may Dock ſucceſſively, and each be dry the next Ebb. This Ba- 
ſon is near four Acres, which I apprehend will receive from twenty to thirty 
Ships and Frigates. We will now follow the Merchantman into Baſon D, and 


will ſuppoſe chat the wane Repaits; the then paſſes through a Lock at d iu 


|  Baſon D into the preſent Baſon B, and to the Dock 11, where the will be laid 

: dry the ſame Ebb by Means of the Drain 12, which communicates with the 

Conduits in the Eaſt Pier, adriiitting other Ships to be coming in that want to 
Harbour only ; then if there is no Birth in Baſon D nor B, they paſs into P, in 
| which we will ſuppoſe the Water is ſomething higher than in B, then the Paſſage 
is made by Means of the Lock 13; and now, ſuppoſing that another Vefſel 
wants to be docked, then the Gates pointing to Sea in the Lock 2, are ſhut, 
and it is laid dry in the ſame Ebb; then the Lock 3 will become the com- 
mon Paſſage till the Veſſel is out of 2. It is to be obſerved, that here is Pro- 
vifion made for docking four Ships in one Tide, and laying them all dry the | 
next Ebb, and keeping them all dry fo long as they want to be in the Docks, 


* — > ions ETA ahh 
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. 8 : 
not being a dty Dock upon the Coaſt, between the River and Portſmout)is almoſt 
incſtimable, it being well known, that for want thereof, many. Lives and Ships 
have been loſt. We will ſuppoſe, that tis ſo near high Water at Sea, and that the 
Tide does not riſe within a Foot, two, or three. up to the Level of the Water in 
Baſon D, and that tis blowing Weather at Sea, and that ſuch Number of Ships 
are ſeen making for the Harbour, which could not paſs through the Locks 2 and 
3 ſoon enough hs; their Tide into the Baſon; then the Water. in Baſon D 
is levelled wich the Sea, and the Paſſages 15, or the Gates of the Locks 2 
| and 3, or any, or all of them are opened, for the ſpeedy Paſſage. of many 
Veſſels into the Baſon, which when: i in, the Paſſages are ſhut, and Baſon D is re- 
filled immediately from the other Baſons; i in this Caſe, had many Ships been in D. 
which had but juſt Water before, they could not have received any Injury by 
grounding for the Want of two or three Feet Water only, for an Hour, or leſs. | 


We will now ſuppoſe the Baſbns all full of Ships, or that three or four an 
| dred Sail only are in them, and that the Wind comes fair for failing, in that 

©  Calethe Waters are alllevelled with the Sea, and all the Paſſages, fuch as Lock 
1 13, che Gates g in the Croſs Wall, the Lock 8, the Paſſages 15, and the Locks 
2 and z in the Head Wall, and a ſpeedy Egreſs i is obtained for. the Whole, and 
then the Baſofh R and B and the Pent are all ſhut for receiving the Rivers Water, 
nn Store for running, as has nnn. may never be 

5 9 — | 8 


bt, 


In e * Uſe to be . of the cen Baſons and Pent for n 
7 Baſon D with Spring- Tides Water in the Time of Neaps, and that for doing of 
| which; tis neceſſary to keep them all full to four Feet above Spring Tides; 

| having made mention of finking the Pent | four -Feet lower than the Cell of the 

| preſent Croſs Wall, ſhall now give, my Reaſons. for the Neceſſity thereof; the 

Contents of the Pent being ſeventeen Acres, which will, I. apprehend, contain 

three or four hundred Sail of Veſſels, and that TI, muſt, when L reflect on the favour- 

able Situation of Dover Harbour, for receiving Ships from the deſtructive Downs, 
imagine that all the Departments-will ſometimes be nearly filled, among ſuch 

IS * Nuzahee; the Pent muſt: have many large ones, and if during the Time they are 


there, a Neceſſity ſhould happen of drawing all the Waters down to the Height 
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( 19-] | 
of a Spring Tide, then there would remain in the Pent only fixteen Feet Water, 
if its Bottom was no lower than the Croſs Wall Cell, therefore many of the 
Ships muſt ground ; whereas, if it was ſunk as mentioned, there would then be 
twenty Feet, which would float them all; for the like Reaſon, I propoſe than 
the preſent Baſon ſhould be ſunk three or four Feet, as has been mentioned. 


Shall obſerve what great and beneficial Conſequences muſt ariſe to the Nation 
at large from the General Plan being carried into Execution, abſtracted from the 
giving Safety to ſo many Ships, and therefore preſerving many Lives and vaſt 
Property, and the Importance of it to the Trade in a French War, by giving it 
che readier Aſſiſtance of King's Ships and Cruiſers, for as (the Croſs Wall excepted). - 
the Whole of the preſent Works are done with Timber, which extend from the 
Croſs Wall, and are repreſented by the bold dotted Lines which terminate by a 
Bar at the Mouth, ſignified by ſmall Dots, and in the preſent State there is not 
fo little as four thouſand Loads of converted Prime Timber, fit for Ships of large 
Size, and much of it is at all Times in a very bad State, it muſt therefore appear 
what a Loſs the Nation ſuſtains in ſo much Timber being miſapplied, I can- 
not help uſing that Term, for Works of this Kind ſhould be done with Stone, 
which in the fame Situations would laſt for many Ages, where Timber will be de 
cayed in a few Years, and 1 know, by Experience, that Stone Work would be 
cheapeſt at firſt Coſt, and would be ſupported at an Expence not worth mention- 
ing, and thereby the Harbour in Time be relieved from much of its Expence ; tis 
propoſed, that the Works [in the General Plan ſhould be done with good hard 
Stone on the Outſide, and ſet with good and durable Cement, and the inner Parts 
filled with cheaper Materials, fuch as ſquared Chalk and Bricks, all ſet with ſuch 


Cement as will harden and become tenacious, although of a cheaper Compoſition . . | 


than the Face Mortar, the Whole therefore might be juſtly conſidered as a ſolid 
| Rock, and in the Execution of the Work, the preſent Timber might be applied 
for Piles, &c. in the Foundations, and for many other Purpoſes; and the vaſt 
Quantity of rough Stone, which is now uſed, as filling up ene Tube 
Work, might be uſed in the Inſide of the new Works. 


1 am, 
yl Lok, and Honourable Ouran, 4 
Your obedient b Servant, | 


Southwark, 19770 JOSEPH NICKALLS 
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Shewing the Number of Tons of Water produceable by the preſent Conſtruction of the 
Harbour and Pent, uſing the Whole at a Dead Neap, and each ſucceſſive Tide, to the 


Springs. And the like by the general Deſign, with their Difference, and the ſuperior Effect 
which will be produced by the deſigned Number, —_— from the Difference of the Size of 


the preſent outward Harbour, compared to the deſi 


One. K 


Preſent | Deſigned te ce Superior 


hole N 
Tons, | Tons. necoiry nan Effect. 
| i % > | 1 jcimals. 
Dead Neap — — — 47764 15644233 $57 
Firſt Tide E- pan $2 x = HO rbcob0 | 3, 75 5 | 
ond Ditto —— — x * 39917 | 1 247 
Third Ditto wh . n "yg | 


Fourth Ditto — 
Fifth Ditto — — 


| 12,7 21.7 
Sixth Tide after — — 85250 | 178434 2, 34 
Seventh Ditto — — — — 91598 | 181766 1,9 3.2 : 
{| Eighth Ditto — — — 7 185384] 1» 3˙2 
{| Ninth Ditto — — — 104294 | 189002 * 31 
Tenth Ditto — VK | — — 110928 12 619 157 | | 2,9 
| „ i 
- [Eleventh Tide after — — — — 1417985 | 196233 | 2 2,4 
_ | Twelfth Ditto — — — — 121190 | 199855 | 257 ⁶. 
I Thirteenth Dito — — — — — 133252203473 155 2,5 
Fourteenth Ditto — — — 140309 207090 1,4 2,4 
Fifteenth Ditto 5 —— — 142033 | 210994 1,4 | 254 : 
* Total of the laſt five Tides — — 7 [1.4 
Total of the firſt five Tides, brought down [|—— 1 12,7 21,7 
Total of the ſecond five Tides, brought down Ty — a ee 1 15,8 | 
A — — — — — „ 29,3 Ns 8 
Teak of the Dead Neap, brought — } — — — 8 ** 8 
| | Total of the whole Set of Tides ——— | _—_ | (556 | 
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It is to be obſerved, chat the Quanti y that would be produced by the greater Plan in the firſt 5 
Tides after Dead Neap, would be 12,7 Times more than the preſent, and that the Effect would be 
21,7 Times greater.. FI . „ | 


That in the next 5 Tides a greater Quantity of 9, 3 Times, and greater Effe& 15,8 Times, 47 
That in the next 5 Tides a greater Quantity of 7,3 Times, and greater Effe& 12,4 Times. 
Adding the Dead Neap's Difference, then, in a Set of Tides, the Quantity by the Deſign-would be 
greater than the — Times; and the Effect 55,6 Times greater. as | y 


At the ſame Time that this ſuperior Quantity and Effe& were produceable, if wanted. char hs FAY . 
Pent P, A, containing 17 Acres, and 20 Feet Depth of Water; the Royal Baſon R, containing near 4 
Acres, and 24 Feet and an half Depth of Water; the preſent Baſon B, containing full 5 Acres and an 
half, and 19 Feet Depth of Water, in the Whole 26 Acres and an half, which would ride four or five 


hundred Sail of Ships, and be acceſſable, at all Times, when the Tide ſerved to render the Harbour fo, go 
an half greater acceſſable Depth of 
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' from which it muſt appear that the Harbour, although 8 Feet and 
Water were added, could never more be ſtopped, - N 
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